Regulation by prostaglandin E2 of cytokine-elicited nitric oxide synthesis in rat liver macrophages.
Nitric oxide (NO), apart from its properties as a vasodilator, is a cytotoxic agent released from macrophages upon stimulation with immunomodulating agents such as interferon-gamma and endotoxin. In rat Kupffer cells endotoxin causes the release of NO as well as of tumor necrosis factor-alpha and prostaglandin E2 (PGE2). This eicosanoid and its second messenger, cyclic AMP, have been shown to increase nitric oxide formation in Kupffer cells treated with endotoxin (Gaillard et al. (1991) Pathobiology 59, 280-283). But not only added PGE2 but also the prostaglandin produced endogenously upon stimulation with endotoxin increases NO synthesis. Neither tumor necrosis factor-alpha nor interleukin-1 beta stimulate NO synthesis by themselves, but together with PGE2 they are as effective as lipopolysaccharide plus PGE2. To replace PGE2 in the combination with the cytokines, however, dibutyryl cAMP has to be present in higher concentrations than with LPS. Interleukin-6 alone or in combination with PGE2 or dibutyryl cAMP is without any effect. Anti-TNF-alpha as well as anti-PGE2 antibodies reduce the release of NO upon stimulation with LPS. Consequently, the effect of LPS on NO production seems to be in part due to the self-stimulating effect of PGE2 and some cytokines, both produced by Kupffer cells upon LPS stimulation.